Insulin and glucagon secretion in lactating cows during heat exposure.
Heat stress affects endocrine systems in cows. This study investigated changes in insulin and glucagon secretion between thermoneutral (TN; 18 degrees C, relative humidity [RH] 60%) and hot (28 degrees C, RH 60%) environments in lactating cows. Glucose, arginine, and butyrate were administered i.v. to four cows (mean, at 83 d postpartum) in each environment. Blood was collected via a jugular catheter at regular intervals. Heat exposure resulted in a marked increase in respiration rate and rectal temperature. A decrease in milk yield was also observed during heat exposure. Basal insulin concentrations were elevated, and basal glucose concentrations tended to be lower in the hot environment. Peak values of insulin and glucagon following the arginine injection were significantly higher in the hot than in the TN environment. The insulin peak value in response to the butyrate infusion was also higher during the heat exposure. However, insulin and glucagon responses to the glucose load were not affected by heat stress. The increase in plasma glucose concentration following arginine injection was inhibited by the heat exposure. In conclusion, heat stress resulted in a higher insulin secretion in lactating cows. Glucagon secretion in response to the arginine injection was enhanced, but the rise in plasma glucose was inhibited by heat exposure. These changes would be related to a reduction in milk yield during heat stress.